In this paper the free vibrations and buckling analysis of laminated plates is performed using a global meshless method. A refined version of Kant's theorie which accounts for transverse normal stress and through-the-thickness deformation is used. The innovation is the use of oscillatory radial basis functions. Numerical examples are performed and results are presented and compared to available references. Such functions proved to be an alternative to the tradicional nonoscillatory radial basis functions.
Introduction
This paper addresses for the first time the analysis of laminated composite plates by oscillatory radial basis functions. These functions are very rarely used in the solution of PDEs, and this paper aims to prove that such functions can be very accurate in the vibration and buckling analysis of laminated composite plates.
A radial basis function, ϕ(‖x − x j ‖) is a spline that depends on the Euclidian distance between distinct data centers x j , j = 1, 2, ..., N ∈ R n , also called nodal or collocation points. The use of oscillatory radial basis functions has not been seen in the literature. This paper investigates the accuracy of such functions in the analysis of laminated composite plates.
It is well known that the classical laminated plate theory (CLPT) based on the Kirchhoff theory yields acceptable results only for thin laminates [30] . First-order [24, 29] and higher-order [11, 26] shear deformation theories have been developed to include transverse shear deformation effects. Here we use a refined version of Kant's theories (see Kant [11] ) with the following displacement field for isotropic or symmetric cross-ply laminated plates:
This theory accounts for transverse normal stress and through-the-thickness deformation. Some relevant works on vibration and buckling of thick plates include those of Wang et al. [31] , Khdeir and Librescu [12] , Bhimaraddi [1] , Kitipornchai et al. [14] , Liew et al. [16, 17, 19] , and Reddy et al. [25, 28] . An historical review on laminated plates and shells has been presented by Carrera [2] . The use of alternative methods to the finite element methods such as the meshless methods based on radial basis functions is atractive due to the absence of a mesh and the ease of collocation methods. The use of radial basis function for the analysis of structures and materials has been previously studied by numerous authors [3, 4, 8-10, 15, 20-23, 32, 33] . More recently the authors have applied RBFs to the static deformations of composite beams and plates [5] [6] [7] .
Although much work has been done with analytical or meshless methods, the authors believe there is no research on vibration and buckling analysis of laminated plates considering oscillating radial basis functions.
Radial basis functions
The radial basis function (ϕ) approximation of a function (u) is given bỹ︀
where y i , i = 1, .., N is a finite set of distinct points (centers) in R n . The coefficients α i are chosen so that̃︀ u satisfies some boundary conditions. The most common RBFs are
ϕ(r) = r 2 log(r), thin plate splines . We will compare the Gaussian with oscillating function in the paper.
In Figure 1 we illustrate the shape of the oscillating functions.
Numerical examples

Free vibrations
The example considered is a simply supported square plate of the cross-ply lamination [0 ∘ /90 ∘ /90 ∘ /0 ∘ ]. The thickness and length of the plate are denoted by h and a, respectively. The thickness-to-span ratio h/a = 0.2 is employed in the computation. The example considers a Chebyshev grid. All layers of the laminate are assumed to be of the same thickness, density and made of the same linearly elastic composite material. The following material parameters of a layer are used: The subscripts 1 and 2 denote the directions normal and transverse to the fiber direction in a lamina, which may be oriented at an angle to the plate axes. The ply angle of each layer is measured from the global x-axis to the fiber direction. In all examples we use a shear correction factor k = π 2 /12, as proposed in [18] . 
Buckling
The following typical dimensionless composite material properties are used in the buckling analysis: The critical buckling loads are computed for simplysupported square bidirectional composite plates, with a/h = 10, under adimensional uni-axial buckling load (Nxxa 2 /(E 2 h 3 )). All layers are assumed to be of the same thickness and material properties. Table 2 lists the uni-axial buckling loads of the fourlayer simply supported laminated plate discretized with a regular grid. Exact solutions by Khdeir and Librescu [12] and differential quadrature results by Liew et al. [16] based on the FSDT are also presented for comparison. It is found that the critical buckling load is obtained with a few grid points. The present results are in excellent correlation with those of Khdeir and Librescu [12] , and those of Liew et al. [16] . Both linear Laguerre-Gaussian and Gaussian functions present excellent convergence properties.
Conclusions
In this paper we used the radial basis function collocation method to analyse buckling loads and free vibrations of isotropic and laminated plates. Here we used oscillating functions, and a higher-order shear deformation theory by Kant, accounting for through-the-thickness deformation.
The oscillating radial basis functions, here used for the first time in the vibration and buckling analysis of composite plates, prove to be excellent alternative to nonoscillating functions, such as the Gaussians, and present excellent convergence and accurate results.
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